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(54) SEMICONDUCTIVE ROLL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a stable resistant value and the stability of 
production, by adopting a sea and island structure having a combination of two kinds of 
rubber different from each other in solubility parameter value, in a conductive foamed elastic 
body and dispersing carbon black on the boundary. 

SOLUTION: The conductive formed elastic body formed on the outer periphery of a 
conductive core material has the sea and island structure by three kinds of rubber different 
in the solubility parameter value. It is desirable that three kinds of rubber consist of 
nitrobutadiene rubbeKNBR), ethylene propylene diene rubbeKEPDM) and the third rubber 
having the middle one of the solubility parameter values of these two kinds of rubber. It is 
most preferable that the NBR and EPDM drastically different from each other in the 
solubility parameter value and chloroprene or styrene-butadiene rubber is the third rubber 
located in the middle of the NBR and EPDM are combined. Thus, the increase of hardness 
accompanying the increase of the addition of the carbon black can be reduced and the 
blending and copolymerization ratios are adjusted to be able to maintain the stable 
resistance value. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The half-conductivity roll characterized by distributing two kinds of carbon 
black from which the aforementioned conductive foaming elastic body consists of sea 
island structure of three sorts of rubber from which a solubility-parameter value 
differs in the half^conductivity roll which covered the conductive foaming elastic body 
on the periphery of a conductive core material, and a property differs. 
[Claim 2] The half-conductivity roll according to claim 1 the three aforementioned 
sorts of whose rubber is characterized by the bird clapper from NBR and EPDM, and 
the 3rd rubber that has the middle solubility-parameter value of the 
solubility-parameter value of these rubber. 

[Claim 3] The half-conductivity roll according to claim 2 whose 3rd rubber of the 
above is characterized by the bird clapper from CR. 

[Claim 4] The half-conductivity roll of a publication of a claim 2 with which the front 
3rd rubber is characterized by the bird clapper from SBR. 

[Claim 5] The half^conductivity roll according to claim 1 the two aforementioned kinds 
of whose carbon black is characterized by the bird clapper from two kinds of carbon 
black from which oil-absorption nature differs. 

[Claim 6] The half^conductivity roll according to claim 5 two kinds of whose carbon 
black from which the aforementioned oil-absorption nature differs is characterized by 
the bird clapper from KETCHIEN black and thermal black. 

[Claim 7] The half^conductivity roll according to claim 5 characterized by the mixed 
rates of the aforementioned KETCHIEN black and thermal black being 1:1-1:8 in a 
weight ratio. 

[Claim 8] The half-conductivity roll according to claim 3 characterized by the mixed 
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rate of Above NBR, EPDM, and CR being within the limits of 
NBR/EPDM/CR=5/5/9Q-5/90/5-90/5/5 in a weight ratio. 

[Claim 9] The half^conductivity roll according to claim 4 characterized by the mixed 
rate of Above NBR, EPDM, and SBR being within the limits of 
NBR/EPDM/SBR=5/5/90-5/90/5-90/5/5 in a weight ratio. 

[Claim 10] The half-conductivity roll according to claim 1 characterized by having a 
resistive layer on the aforementioned conductive foaming elastic body. 
[Claim 1 1] The half-conductivity roll according to claim 10 characterized by for the 
aforementioned resistive layer making a conductive paint sink in or coat, performing 
dryness hardening twice [ at least ] or more, and forming it. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The electrification roll for this 
invention relating to a haH^conductivity roll, especially the front face on the image 
support in an electrophotography copying machine, an electrostatic printer, etc. being 
charged uniformly, The transfer roller for imprinting the toner image formed on image 
support to a transfer medium, It is related with the suitable half^conductivity roll 
especially for lightweight-izing and improvement in the speed about the 
half-conductivity roll used for the cleaning growl for removing the toner on the toner 
conveyance roll for conveying a toner on image support, and an image support etc. 
[0002] 

[Description of the Prior Art] In a half^conductivity roll EPDM (ethylene propylene 
diene rubber), NBR (nitril butadiene rubber), SBR (styrene butadiene rubber), To 
general elastomers (elastic body), such as polyurethane rubber, silicone rubber, and no 
SOREKKUSU, a carbon black metallurgy group oxide, Conductive matter, such as an 
organic and inorganic electrolyte, is distributed, conductivity is given, and the roll 
which covered the conductive foaming elastic body made to foam with machine 
foaming and the chemistry foaming agent by air and nitrogen on the periphery of a 
conductive metal core material is used. 

[0003] Although the method of changing the loadings of the conductive particle in a 
conductive foaming elastic body as a method of controlling the electrical property of a 
half-conductivity roll etc. is learned, since resistance disagrees with the degree of 
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hardness of a conductive foaming elastic body, it is difficult to maintain resistance 
balance. The uniform picture in the current stabilized since in the half-electric 
conduction roll of electronic conductivity the inside rheostatic control of a 105-10 
ohm-cm field was difficult, the resistance variation between the inside of a 
half^conductivity roll or a roll was large and the dependency by measurement voltage 
was large is hard to be acquired. 

[0004] Moreover, the half-conductivity roll of the ion conductivity type which added 
organic [, such as antistatic agents, such as quarternary ammonium salt, and alkali 
metal, ] and the inorganic electrolyte has the trouble that the change of resistance to 
environmental variations, such as temperature and humidity, is large, and the trouble 
that aging at the time of the long-term use by movement of ion is large, while the 
resistance change distribution in a roll is very small desirable. 

[0005] Although change of the resistance to an environmental variation is small known 
with the bird clapper by using an electronic electrical-conduction type additive, 
degree-ofHiardness adjustment becomes difficult and a uniform nip is hard to be 
obtained. For this reason, formation of the picture stabilized by raising adhesion with 
the contactant-ed which a low degree of hardness is made to distribute and blend 
plasticizers, such as softeners, such as a lot of process oils, aroma oils, and paraffin 
oil, and a phthalic ester, in a roll, and the dispersibility of carbon black is raised, and 
contacts a half-conductivity roll and this half^conductivity roll is possible. 
[0006] however — this method — the silverfish of these additives in the nip section 
after a long term storage — the image formation depended for carrying out 
appearance (bleeding) — the surface contamination of a member occurs, it moves 
onto a photo conductor, and, also in a picture top, a black line and a white muscle 
phenomenon tend to happen as defects Installation of surface treatment or a 
protective layer is needed on the well half conductivity roll which prevents these 
phenomena, and it becomes disadvantageous also on adjustment and cost of the 
resistance accompanying this. If filled up with many plasticizers and softeners, 
residual strain will get worse, and the problem of being easy to generate the picture 
nonuniformity by deformation of a roll is also produced. 

[0007] As a method of raising the dispersibility of carbon black and acquiring a uniform 
electrical property Carry out KAPPUNGU processing of the front face of KAKABON 
black, or (JP,1-101375,A), the method (JP,1-109376,A — ) of blending two sorts of 
macromolecules from which mixed distribution is carried out with an insulating particle 
metallurgy group oxide etc., or solubility differs Add specific acetylene black to 
JP,4-51056,A and a conductive silicone rubber constituent, or (JP.5-1 167890,A), Two 
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kinds of macromolecule elastic bodies from which the compatibility over a conductive 
pigment differs are used, or the technology of making (JP,3-196067,A) and a 
conductive elastic layer mix channel black and furnace black at a specific rate etc. 
(JP,6-173939 f A) is already proposed. 
[0008] 

[Problem(s) to be Solved by the Invention] In the case of the above-mentioned 
conventional technology, in order to raise the dispersibility of carbon black, when it 
carries out distributor-shaft-coupling processing, or it mixes with an insulating 
particle metallurgy group oxide etc. and a front face is distributed, there is a problem 
of the cost rise accompanying regulation of the amount of mixtures, change of 
front-face nature, and complication of a manufacturing process. Since the resistance 
by the addition changes rapidly in a 105-10 ohm-cm field, the half-conductivity roll 
which made especially the elastic body distribute carbon black is very difficult to carry 
out stable adjustment of less than 1 figure for predetermined resistance only with the 
addition of carbon black. 

[0009] Moreover, although it is not dependent on the amount of carbon black with the 
blend ratio and control in an inside resistance field is possible when two sorts of 
elastomers from which solubility differs are blended If a 107-8 ohm-cm field is arrived 
at in carbon black combination of a small amount in a NBR/EPDM blend article, or 
silicone / EPDM blend elastic body, the conductive chain of carbon black will be cut. It 
becomes clear that the environmental variation of sea-island-structure calyx gap 
resistance and resistance change change with the moisture absorption or heat change 
by the side of a polar elastomer a lot. With the hall^electric conduction roll at the time 
of using the elastic body of two kinds of non-compatibility, the environmental variation 
of the resistance of 2 or more figures is seen, and adjustment only at the rate of a 
compounding ratio is difficult for resistance and a degree of hardness. 
[0010] In case sulfur vulcanization is furthermore carried out, additives, such as a 
vulcanization accelerator, serve as under cure, such as an EPDM phase of 
non-polarity, that it is easy to incline by remarkable phase separation, and no less 
than 30 - 50% of residual strain occurs by the NBR blend system. 
[0011] Moreover, in polar low EPDM independent use, since resistance variation 
becomes [ the dispersibility at the time of mixture ] being easy to become uneven 
greatly small [ an interaction with conductive particles, such as carbon black, ], the 
good quality of image excellent in the homogeneity of picture concentration is not 
obtained. 

[0012] Then, in order that this invention may solve an old trouble, it is made by **, and 
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the purpose of this invention has the variation in the resistance in an inside resistance 
field in offering the half^conductivity roll which is excellent in the resistance which 
there was, and was not based on the environmental variation or seal-of-approval 
voltage in a latus resistance field, but was stabilized, and manufacture stability. 
[ little ] 

[0013] Moreover, another purpose of this invention does not contain plasticizers, such 
as process oil, but can maintain the roller degree of hardness stabilized by the low 
degree of hardness, and moreover does not have a bleeding phenomenon, and it is in 
offering the half^conductivity roll which does not produce setting and contamination. 
[0014] It is in offering the half-conductivity roll which the vulcanization homogeneity 
was raised with the loadings of the rubber which suppresses generation of heat at the 
time of carbon black mixture, and is in the mid-position of SP value, and could reduce 
residual strain, and suppressed deformation by the long term storage in the nip 
section, and resistance change by raising the blend nature of a non-compatibility 
elastic body with a further 3 component system. 
[0015] 

[Means for Solving the Problem] this invention is a half-conductivity roll 
characterized by distributing two kinds of carbon black from which the 
aforementioned conductive foaming elastic body consists of sea island structure of 
three sorts of rubber from which a solubility-parameter value differs, and a property 
differs in the half-conductivity roll which covered the conductive foaming elastic body 
on the periphery of a conductive core material. 

[0016] In this invention, the carbon black from which it consists of three sorts of 
rubber from which a solubility-parameter value differs, and selection of the 
solubility-parameter value of each rubber can raise the compatibility between each 
rubber, and a property differs is distributed mostly near the interface of sea island 
structure, the intensive maldistribution of carbon black is eased, its dispersibility of 
the carbon black as a conductive particle improves, and uniform electrification and the 
uniform imprint of it are attained. Furthermore, carbon black consists of two sorts 
from which a property differs, and conductivity with little resistance variation is 
acquired. Moreover, since it is not necessary to use plasticizers, such as process oil, 
there is no bleeding of a plasticizer etc., and it can lessen an antistatic agent and 
change of as opposed to [ in addition to this, it is not necessary to use an electrolyte 
etc. and ] environmental variations, such as temperature and humidity, of resistance 
further, and it becomes easy to adjust [ of a degree of hardness and resistance ] it. 
[0017] 
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[Embodiments of the Invention] In this invention, the conductive foaming elastic body 
formed in the periphery of a conductive core material consists of sea island structure 
of three sorts of rubber from which a solubility-parameter (Solubility Parameter) value 
differs. As three sorts of these rubber, NBR (nitril butadiene rubber) and EPDM 
(ethylene propylene diene rubber), and the 3rd rubber that has the middle 
solubility-parameter value of the solubility-parameter value of these rubber to a bird 
clapper is especially desirable. The amount of acrylic nitril of NBR is 15 - 35% 
preferably 15 to 55%. The amount of styrene of SBR is about 25% (crown nitril) 
preferably 15 to 55%. Moreover, as dienes in EPDM, ethylidene norbornene, 1, 
4-hexadiene, a dicyclopentadiene, etc. are mentioned, for example. 
[0018] CR (chloroprene) (SP value =8.1-9.4) as the 3rd rubber to which NBR (SP 
value =8.7-10.5), EPDM (SP value =7.9-8.0), and the solubility-parameter value (SP 
value) which a solubility-parameter value (SP value) is large, and are different are 
located in these middle, or the combination of SBR (styrene butadiene rubber) (SP 
value =8.4-8.7) is the most desirable. Maintenance of the resistance stabilized by 
being able to reduce the degree-of-hardness elevation accompanying the increase in 
the addition of carbon black, such as KETCHIEN black, and adjusting the blend ratio 
and a copolymerization ratio in such combination is possible. 

[0019] Especially, by the slowness of the vulcanization, in vulcanization / foaming 
process of two sorts of other blend rubber, CR forms the layer in which hypoviscosity 
tends to flow relatively, demonstrates a polymer-plasticizer— effect, eases the phase 
separation state of NBR (sea) and EPDM (island), and stabilizes the distributed state 
of carbon black. Moreover, the rubber degree of hardness of a half^conductivity roll 
can be reduced from the polymer-plasticizer-effect of CR, without using additives, 
such as bleeding plain-gauze cone oil and a plasticizer, from the front face of a roll. 
[0020] In this invention, the elastic body over which carbon black was distributed 
mostly near two sorts of interfaces is obtained by blending and constituting CR or 
SBR which has compatibility between scarce EPDM of carbon black, affinitive NBR, 
this NBR, and compatibility, and both. In this case, roll resistance can be adjusted to 
about 105-1010 ohm-cm the blend ratio of these rubber, the amount of acrylonitrile in 
NBR, the amount of styrene in SBR, and by adjusting the amount of carbon black 
further. A roller degree of hardness (ASUKA C degree of hardness) can also be 
controlled while vulcanization conditions have been fixed to about 30 - 60 degrees, 
and the foaming state of the above-mentioned foaming elastic body can use the blend 
object of three components for it also in the state of any of chemical, a vacuum, the 
closed cell that carried out air machine foaming, or an open cell. 
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[0021] Above NBR and SBR and the half-conductivity roll produced by the CR 
independent become usable by combining with an ozone-proof excellent EPDM 
component that it is easy to generate ozone degradation by the electric discharge 
phenomenon at the time of using it for an electrophotography copying machine or an 
electrostatic printer. On the other hand, if Above EPDM is independent, the insulation 
of rubber is high and are necessary to add a lot of conductive pigments, and the 
degree of hardness of an elastic body is made increased. 
[0022] The mixed rate of NBR, EPDM, and CR is within the limits of 
NBR/EPDM/CR=5/5/90-5/90/5-90/5/5 in a weight ratio, and the mixed rate of NBR, 
EPDM, and SBR of the mixed rate of the above-mentioned rubber is within the limits 
of NBR/EPDM/SBR=5/5/90-5/90/5-90/5/5 in a weight ratio similarly. 
[0023] Since the ozone-proof degradation nature of NBR, SBR, and CR which are low 
resistance rubber (101 1 ohm-cm) which consists of emulsion polymerization is 
stopped and the conductivity of an elastic body layer is controlled, the concentration 
of the carbon black which exists in an NBR layer by adjusting the loadings of EPDM to 
30% - 70% preferably 90% to 1 0% can be increased, and formation of the track 
moreover stabilized is attained. The grant of an additive and the processing stability at 
the time of a filler blend of the loadings of NBR, SBR, or CR is attained by adjusting to 
1 0 - 30% preferably 90% to 5% by suppressing generation of heat at the time of carbon 
black kneading, and raising both compatibility. The half^electric conduction roller 
which could also make small environmental variation of resistance and influence of a 
seal-of-approval voltage dependency compared with the case where it blends by the 
EPDM independent, by this, and was stabilized by the low degree of hardness can be 
obtained. 

[0024] The carbon black used for this invention consists of two kinds of carbon black 
from which a property differs. Especially as two kinds of carbon black from which a 
property differs, the combination of two kinds of carbon black from which 
oil-absorption nature differs is desirable. For example, it is desirable for oil-absorption 
nature to use together thermal black, such as FT of soft carbon in which rubber 
reinforcement nature is small excellent, and MT, etc. with the ** KETCHIEN black 
oil-absorption nature excels [ black ] in conductivity highly, and comparatively little 
conductivity with little resistance variation is possible by combined use of these 
carbon black. As KETCHIEN black, the KETCHIEN black EC, KETCHIEN black EC-600, 
KETCHIEN black EC-600JD (product made from lion AKUZO), etc. are mentioned. As 
thermal black, it is FT carbon, MT carbon (Asahi carbon company make), and N990. 
ARO90 (harbor company make), HTC#20 (central part carbon company make), MT 
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N990 (Degussa AG make), Sevacarb MT (made in Colombia), #3030B, #401 3B 
(Mitsubishi Chemical make), etc. are mentioned. 

[0025] the operating rate of carbon black — for example, a weight ratio — KETCHIEN 
black:thermal-black =1:1-1:8 — it is 1:2-1:5 preferably Although adjustment in a low 
resistance field is possible with the high KETCHIEN black of cohesiveness when these 
carbon black is used independently, the variation in the resistance by the place in a 
roller and the lot-to-lot variation at the time of manufacture are large, in use of only 
thermal black, it does not fall in 1012 or less ohm-cm, but resistance adjustment is 
difficult. 

[0026] further — the operating rate of the above-mentioned carbon black — the 
above — when out of range, the variation in the resistance by the place and the 
lot-to-lot variation at the time of manufacture become large, and control of a 
predetermined resistance field becomes difficult Moreover, although the blending ratio 
of coal of carbon black differs by the blending ratio of coal of NBR/CR or SBR/EPDM, 
the KETCHIEN black 2-20 weight sections, and thermal black have desirable 1 0 - 40 
weight section, for example. 

[0027] As an additive added to the above-mentioned rubber, although a conductive 
bulking agent, a vulcanizing agent, a foaming agent, a vulcanization accelerator, an 
antioxidant, a softener, a plasticizer, a reinforcing agent, a bulking agent, etc. are 
mentioned, as for other additives except a conductive bulking agent, a vulcanizing 
agent, a foaming agent, and a vulcanization accelerator, it is [ that what is necessary 
is just to add if needed ] desirable for bleeding plain-gauze cone additives, such as a 
softener and a plasticizer, to avoid especially. Moreover, as a conductive bulking agent, 
the above-mentioned carbon black may be made indispensable, in addition graphite, a 
metal peroxide, etc. may be used auxiliary. As a metallic oxide, what was covered with 
the tin oxide and the titanium oxide (front face) tin oxide is mentioned, for example. 
[0028] As a vulcanizing agent, organic peroxide besides sulfur and a ****** sulfur 
compound etc. is usable, for example. As a ****** sulfur compound, a 
tetramethylthiuramdisulfide, N, and N'-dithio screw morpholine etc. is mentioned, for 
example. Moreover, as organic peroxide, dicumyl peroxide, a benzoyl peroxide, etc. are 
mentioned, for example, the addition of a vulcanizing agent — the rubber component 
1 00 weight section — receiving — 0.3 - 4 weight section — it is the 1 .0 - 3.5 weight 
section preferably 

[0029] Although the various things currently used conventionally are usable as a 
vulcanization accelerator, it is desirable to use a sulfenamide system vulcanization 
accelerator especially in this invention. That is, when blending with three sorts of 
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rubber from which SP value differs, a sulfenamide system vulcanization accelerator 
has the effect which eases that a vulcanizing agent and a vulcanization accelerator 
are intensively unevenly distributed in a specific rubber phase (for example, NBR 
phase). It is desirable 0.3 - 4 weight section and to add a vulcanization accelerator at 
a rate of 0.5 - 3 weight section preferably to the rubber component 1 00 weight 
section. 

[0030] Although the various foaming agents currently used conventionally are usable 
as a foaming agent, when using the AZO JI carvone amide (ADCA) system foaming 
agent in the inclination to delay the vulcanization speed of the whole rubber 
suppresses that vulcanization advances rapidly in some rubber phases and it makes 
vulcanization of the whole rubber uniform, in this invention, it is desirable. 
[0031] As an antioxidant, phenols, such as amines, such as imidazole-derivatives [, 
such as 2-mercapto benzimidazole ], phenyl-alpha-naphthylamine, N, and N G 
beta-naphthyl-p-phenylene diamine and N-phenyl-N'-isopropyl-p-phenylene diamine, 
G tert-butyl-p-cresol, and a styrene-ized phenol, etc. are mentioned, for example. 
[0032] The volume-resistivity value has [ a conductive core material ] the roller of the 
range of 30 - 45 degrees preferably usable to an imprint, a cleaning growl, etc. about 
105-1010 ohm-cm and 25 - 60 rubber degrees of hardness (ASUKA C degree of 
hardness) as a half-conductivity roll which covered the conductive foaming elastic 
body on the periphery of metal core materials (shaft), such as stainless steel (SUS), 
iron and the iron which carried out nickel plating, and aluminum (A1). 
[0033] Next, the suitable manufacture method of the half-conductivity roll of this 
invention is explained. First, three sorts of rubber from which SP value differs is mixed, 
and after adding and kneading required additives, such as carbon black, to this, 
extrusion molding is carried out to the shape of a cylinder, and it considers as 
predetermined length, and vulcanizes by pressing this fit in the conductive pillar-like 
above core materials. Although can vulcanization is suitable for vulcanization, there 
may be non-pressure oven vulcanization etc. Although vulcanization conditions 
change according to the rubber material and loadings to be used, it is good to usually 
carry out at 140-170 degrees C for 0.5 to 6 hours. Foaming is performed in process of 
vulcanization and the tube which consists of a conductive foaming elastic body is 
obtained, an expansion ratio — (volume %) — 140-400 — it is the range of 200-350 
preferably 

[0034] Moreover, it is desirable to form a resistive layer on the above-mentioned 
conductive foaming elastic body. When defects, such as a pinhole, are produced on a 
photo conductor, current concentrates here, and a resistive layer is prepared in order 
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to prevent damaging live-part material and a photo conductor, it is sunk in or coated 
with the paint which generally distributed conductive particles, such as carbon black 
metallurgy group oxides (titanium oxide, tin oxide, etc.), to high molecular compounds, 
such as urethane, and an acrylic or nylon, and is stiffened after stoving in them. Paint 
film hardening by stoving may carry out dryness hardening of the paint film which 
carried out the laminating, or may carry out dryness hardening each time at the time 
of coating. Moreover, you may use the emulsion of not only an organic-solvent system 
but a drainage system with comparatively slow dryness for a resistive layer at coating 
liquid. 

[0035] On the occasion of formation of a resistive layer, by carrying out coating of the 
coating liquid for resistive layers twice [ at least ] or more on a conductive foaming 
elastic body, the resistive layer which a conductive paint film carries out adhesion 
fixation certainly, and does not have a pinhole etc. in a front face can be formed in the 
wall surface and front face of pore of a conductive foaming elastic body, and the 
pinhole leak of live-part material or a photo conductor by concentration of current 
can be beforehand prevented in this invention. Lightweight-izing of a conductive 
foaming elastic body, surface elasticity, and smooth nature can be given by carrying 
out the multiple-times application of the thing from which resistance of a conductive 
paint film differs, or what has the same resistance of a conductive paint film. 
[0036] Next, the difference in the property of the conventional half-conductivity roll 
and the half-conductivity roll of this invention is explained based on a graph. 
[0037] Drawing 1 is a graph which shows the relation of resistance change of the ion 
conductivity roll (foaming roll roll which added tetrabuthyl quarternary ammonium salt 
1 .2% of the weight to polyurethane rubber) A, and the half-conductivity roll [the roll 
which added KETCHIEN black / thermal-black =7 / 25 (weight section) to 
NBR/CR/EPDM=55/15/30 (% of the weight)] B of this invention. 
[0038] When 150KPV running is carried out, in the primary transfer roller for colors, 
drawing 1 with the half-conductivity roll A of this invention Even if the number of 
times of running increases, a volume resistivity hardly increases. With the ion 
conductivity roll B, the volume resistivity of simultaneously regularity is shown, it is 
shown that stable imprint current can be supplied, and the volume resistivity is 
increasing gradually as the number of times of running increases, and it is shown that 
it is easy to generate a poor imprint. 

[0039] Drawing 2 shows current-potential change of the imprint current under the 
low-humidity /temperature of the primary transfer roller for colors (10 degrees C, 
15%Rh). drawing 2 (A) — the half-conductivity of this invention — [the roll which 
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added KETCHIEN black / thermal blank =7 / 25 (weight section) to 
NBR/CR/EPDM=55/15/30 (% of the weight)], and drawing 2 (B) show the graph of the 
current-potential change about an ion conductivity roll (foaming roll which added 
tetrabuthyl quarternary ammonium salt 1 .2% of the weight to polyurethane rubber), 
respectively 

[0040] In the half-conductivity roll of this invention, with the current of 5 - 1 5microA, 
drawing 2 (A) can respond by supply voltage by 2kV or less, shows that 
low-cost-ization can be attained, and, as for drawing 2 (B), shows that supply voltage 
2kV or more is needed with the current of 5 - 15microA in the conventional ion 
conductivity roll by it. 

[0041] Drawing 3 shows applied-voltage current change of the transfer roller 
resistance under the low-humidity/temperature of the half^conductivity roll [the roll 
added to NBR/CR/EPDM=55/15/30 (% of the weight) in KETCHIEN black / thermal 
blank =7, and three sorts of combination of 5 [ 6 and ]/25 (weight section)] of this 
invention, and an ion conductivity roll (foaming roll which added quarternary 
ammonium salt 1.2% of the weight to polyurethane rubber) (10 degrees C, 15%RH). 
[0042] The half^conductivity roll of this invention has roll resistance in the range of 
105 - 107 ohm-cm, and, on the other hand, the conventional ion conductivity roll is 
108.4 ohm-cm. 

[0043] To the conventional ion conductivity roll needing supply voltage about 3kV or 

more with the imprint current of 8-15microA, with the imprint current of 8-15microA, 

supply voltage 2kV or less is sufficient for the half-conductivity roll of this invention, 

and it shows that it can respond using the power supply of a low cost. 

[0044] Drawing 4 shows change of the nip (Nip) resistance to the applied voltage when 

fluctuating composition in the following range in the half^conductivity roll of this 

invention. 

[0045] NBR/CR/EPDM=55-40 / 15 - 30/30 (% of the weight) 

CB (carbon black) ratio = KETCHIEN black / thermal black = 4-6/28 (weight section) 
[ 19-28] 

Each roll resistance differs, and nip resistance of the above-mentioned 
half^conductivity roll between applied voltage 10V-100V was measured, and was 
plotted, respectively. 

[0046] From drawing 4 , with the half-conductivity roll of this invention, electrical 
conductivity is decreasing gradually in the field of 1 05 - 1 08 ohm-cm, and forming the 
hybrid state is shown. 

[0047] Drawing 5 shows the environmental dependency of the various rolls which 
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consist of the same composition as the case of drawing 4 , and change of all nip (Nip) 
resistance. 

[0048] From drawing 5 , it is shown that supply of the imprint by which the influence of 
ion conductivity of the matrix itself contributed above 108.5 ohm-cm, formed the high 
Brit state which both [ ion conductivity ] the electric conduction by CB (carbon black) 
and the NBR component contributed in the field of 107.5-8.5 ohm-cm, and was 
stabilized, and electrification current is possible. 

[0049] Drawing 6 shows the dependency of the carbon black loadings of the nip 
resistance when fluctuating composition in the following range in the half-conductivity 
roll of this invention. 

[0050] NBR/SBR/EPDM=40/30/30 (% of the weight) 

CB (carbon black) ratio = KETCHIEN black / thermal black = 4-6/28 (weight section) 
[ 13-28] 

Secondary vulcanization: 1 50 degree-Cx 2 hours 3rd vulcanization: In foaming, in 
addition drawing 6 , a horizontal axis shows the loadings (weight section) of thermal 
black for 160 degree-Cx 2 hours, the loadings (4 weight sections) of KETCHIEN black 
and B show the loadings (5 weight sections) of KETCHIEN black, and, as for C, the 
inside of drawing and A show the case of the loadings (6 weight sections) of 
KETCHIEN black, respectively. 

[0051] From drawing 6 , as for the repeatability of the field of 109 - 101 1 ohm-cm, nip 
resistance shows that it is easy and adjustment of the field of 107 - 101 1 ohm-cm is 
also possible by adjustment of two sorts of carbon black loadings, KETCHIEN black 
and thermal black. 

[0052] In 1 1 , a conductive foaming elastic layer and 1 3 show the 1 st resistive layer for 
the 2nd resistive layer, and, as for a conductive core material and 1 2, 1 4 shows [ in / 
drawing 7 / drawing 7 is the cross section showing a transfer roller as a form of 1 
implementation of the half-conductivity roll in connection with this invention and ] 
each. 

[0053] Drawing 8 is the outline block diagram showing the form of 1 operation of the 
image formation equipment which was adapted for the transfer roller in the 
half^conductivity roll with which this invention is concerned, and this image formation 
equipment is constituted as a laser beam printer using the electrophotography 
process. 

[0054] In drawing 8 , 1 is the photo conductor drum which used the organic photo 
conductor (OPC) as an image support etc., and the rotation drive of this photo 
conductor drum is carried out along the direction of an arrow by the driving means 
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which are not illustrated at a predetermined process speed (2 stage change of 28 
mm/sec and 56 mm/sec). The front face of the photo conductor drum 1 is primarily 
charged in predetermined potential with the electrification roll 2 in contact with the 
front face of the photo conductor drum 1. 

[0055] The oscillating voltage on which it was superimposed of DCG of voltage-350V, 
and LV component and AC component of the sine wave of frequency 350Hz and 
voltage 2000Vpp is impressed to this electrification roll 2 by the power supply 3, and 
the front face of the photo conductor drum 1 is uniformly charged in -350V [ equal to 
DC component of applied voltage ] with the electrification roll 2. Then, picture 
exposure which is outputted according to image information from laser write-in 
equipment and which is not illustrated is given to the front face of the photo 
conductor drum 1 , and the electrostatic latent image according to image information is 
formed in it. 

[0056] Next, after the electrostatic latent image formed on the photo conductor drum 
1 being developed by development roll 4a of the developer 4 which used the developer 
of magnetic one component etc. and becoming a toner image, this toner image is 
imprinted by electrification of a transfer roller 6 on the imprint form 9 as a transfer 
medium to which paper is fed to predetermined timing. The current by which constant 
current control was carried out to 3-5microA as imprint current is energized by the 
transfer roller 6. 

[0057] Then, in response to electric discharge of the discharge device for electric 
discharge which is not illustrated, it dissociates from the front face of the photo 
conductor drum 1 , and the imprint form 9 with which the toner image was imprinted is 
conveyed to the fixing equipment which is not illustrated, and it is fixed to a toner 
image on the imprint form 9, it is discharged by the exterior of equipment, and ends 
the formation process of a picture. 

[0058] In addition, a remains toner is cleaned by cleaning-blade 8a of cleaning 
equipment 8, and the following image formation process is equipped with the front 
face of the photo conductor drum 1 which the imprint process of a toner image ended 
by it. Moreover, the pressurization spring for five contacting the electrification roll 2 
on the front face of the photo conductor drum 1 and 7 show among drawing the 
cleaning pad which cleans the front face of the electrification roll 2, respectively. 
[0059] 
[Example] 

[Example 1] On the conductive core material which gave nickel plating to iron, a 
transfer roller covers a foaming elastic body layer, and is constituted, by the weight 
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ratio, 30/30/40 came out comparatively and the above-mentioned foaming elastic 
body layer blended NBR/CR/EPDM (the Japan Synthetic Rubber make — ) NE71 and 
support EM-30 — as two sorts of carbon black — KETCHIEN black (the product 
made from lion AKUZO — ) the oil absorption 360 ml/g4 weight section and Asahi 
thermal (Asahi carbon company make — ) Carry out roll kneading of what added the oil 
absorption 28 ml/g1 9 weight section, and added the sulfur 1 .5 weight section, the 
vulcanization-accelerator Cz=2 weight section, the stearin acid 1 weight section, and 
the foaming agent OBSH5 weight section further, and it fabricates in the shape of a 
pillar by extrusion. Surface polish is given, after pressing fit in the conductive core 
material of the iron which gave nickel plating to the pillar-like conductivity core 
material as predetermined length and carrying out vulcanization foaming at 1 60 
degrees C (5.5 k/cm2) for 30 minutes using a vulcanizer (vulcanization ****** heating 
pressurizer). 

[0060] Thus, the resistance between the roll nips when carrying out the DC1 kV seal of 
approval of the manufactured transfer roller to a conductive core material was 107.8 
ohm-cm (roll outer diameter of 18mm), and the rubber degree of hardness (ASUKA C 
degree of hardness) was 35 degrees. Moreover, although the voltage dependency of 
the roll resistance at the time of changing the voltage which carries out a seal of 
approval among 1-5kV to the above-mentioned transfer roller showed the fall of 0.8 
figures, it did not produce dielectric breakdown in within the limits of this. When the 
laser beam printer which shows this half-conductivity roll to drawing 2 performed the 
picture examination, good quality of image was shown. 

[0061] [Example 2] Set to NBR/CR/EPDM=55/15/30 elastic body layer component 
percentage used in the example 1 , and the KETCHIEN black (product [ made from lion 
AKUZO ], oil absorption of 360ml/g) 7.5 weight section / Asahi thermal (Asahi carbon 
company make, oil absorption 28 ml/g) 28 weight section carried out comparatively as 
two sorts of carbon black, and also the half-conductivity roll as an electrification roll 
was produced like the example 1 . Thus, the resistance between the roll nips when 
carrying out the DC1 00V seal of approval of the manufactured electrification roll to a 
conductive core material was 105.6 ohm-cm (roll outer diameter of 14mm), and the 
rubber degree of hardness (ASUKA C degree of hardness) was 32 degrees. 
[0062] As a coating material, the dip painting cloth of the tin-oxide distribution 
urethane paint SC 0100 (product made from Japanese BIKEMIKARU) of a drainage 
system was carried out on the above-mentioned electrification roll front face, the dip 
painting cloth of tin-oxide distribution urethane paint SC-0101 (product made from 
Japanese BIKEMIKARU) of a drainage system was further carried out on this after 
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1-hour dryness at 140 degrees C, and the 40-micrometer resistive layer was formed. 
[0063] The rubber degree of hardness (ASUKA C degree of hardness) of the 
resistance of the half-conductivity roll after forming a resistive layer was 35 degrees 
in 106.3 ohm-cm. The cell of the foaming layer of a ground was buried, and when the 
electrification equipment shown in drawing 2 was equipped with the half-conductivity 
roll in which the resistive layer was formed, it was able to acquire the good picture 
without picture defects, such as a sunspot and a flake. 

[0064] [Example 3] The spray application of the binder SC-801C (product made from 
Japanese BIKEMIKARU) of an organic-solvent system was carried out, the spray 
application of the above-mentioned paint was further carried out on this after 1-hour 
hardening [ dryness ] at 120 degrees C, dryness hardening was carried out at 120 
degrees C for 1 hour, and the resistive layer was formed by 35-micrometer thickness 
on the foaming base material at the foaming imprint member produced in the example 
2. the foaming imprint after forming a resistive layer — the rubber degree of hardness 
(ASUKA C degree of hardness) of the resistance of a member was 38 degrees in 108.3 
ohm-cm The foaming imprint member obtained by this example became possible 
[ constituting the high transfer roller of cleaning nature ]. 

[0065] [Example 4] On the conductive core material which gave knee plating to iron, a 
transfer roller covers a foaming elastic body layer, and is constituted, by the weight 
ratio, 30/30/40 came out comparatively and the above-mentioned foaming elastic 
body layer blended NBR/SBR/EPDM (the Japan Synthetic Rubber make — ) NE71 
and TRS1507 — as two sorts of carbon black — KETCHIEN black (the product made 
from lion AKUZO — ) the oil absorption 360 ml/g4 weight section and Asahi thermal 
(Asahi carbon company make — ) Carry out roll kneading of what added the oil 
absorption 28 ml/g19 weight section, and added the sulfur 1.5 weight section, the 
vulcanization-accelerator Cz=2 weight section, the stearin acid 1 weight section, and 
the foaming agent OBSH5 weight section further, and it fabricates in the shape of a 
pillar by extrusion. Surface polish is given, after pressing fit in the conductive core 
material of the iron which gave nickel plating to the pillar-like conductivity member as 
predetermined length and carrying out vulcanization foaming at 160 degrees C (5.5 
k/cm2) for 30 minutes using a vulcanizer (vulcanization ****** heating pressurizer). 
[0066] Thus, the resistance between the roll nips when carrying out the DC1kV seal of 
approval of the manufactured transfer roller to a conductive core material was 107.8 
ohm-cm (roll outer diameter of 18mm), and the rubber degree of hardness (ASUKA C 
degree of hardness) was 35 degrees. Moreover, although the voltage dependency of 
the roll resistance at the time of changing the voltage which carries out a seal of 
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approval among 1-5kV to the above-mentioned transfer roller showed the fall of 0.8 
figures, it did not produce dielectric breakdown in within the limits of this. When the 
laser beam printer which shows this half-conductivity roll to drawing 2 performed the 
picture examination, good quality of image was shown. 

[0067] [Example 5] In the transfer roller produced like the example 1 except having 
used the blend object which changed the blend ratio of NBR, SBR, and EPDM into 
30/15/55 by the weight ratio, 107.5 ohmcm and a rubber degree of hardness (ASUKA 
C degree of hardness) are 38 degrees, and good quality of image was obtained. 
[0068] [Example 1 of comparison] In the transfer roller produced like the example 4 
except having made it 7:3 by the weight ratio only with the blend of NBR/EPDM, 108.5 
ohm-cm and the rubber degree of hardness (ASUKA C degree of hardness) were 42 
degrees. The resistance in the low-humidity /temperature (10 degrees C, 15%RH) of 
this roll became 109.3 ohm-cm, and the poor imprint generated it. 
[0069] [Example 2 of comparison] Although the transfer roller produced only by EPDM 
(Ep33 by Japan Synthetic Rubber Co., Ltd.) as a rubber material in the 
half^-conductivity roll in connection with the above-mentioned example 4 was 
resistance 108.8 ohm-cm and the rubber degree of hardness (ASUKA C degree of 
hardness) was 45 degrees, dielectric breakdown was produced on the 
seal-of-approval voltage which is 3kV. 
[0070] 

[Effect of the Invention] The half^conductivity roll of this invention consists of sea 
island structure with which the conductive foaming elastic body combined the rubber 
from which a solubility-parameter value differs, and carbon black is distributing to 
these interfaces, the increase in the degree of hardness by bridge formation with the 
rubber component accompanying addition of carbon black etc. can reduce, it becomes 
maintainable [ the resistance stabilized by adjustment of the blend ratio ], poor 
kneading accompanying a rubber blend, generation of heat, decomposition suppression, 
and stabilization of processing viscosity bring, and manufacture variation can 
suppress. 

[0071] Polarity can prevent dielectric breakdown at the time of a high-voltage seal of 
approval with the blend with low high NBR of resin resistance, and SBR especially. 
When defects, such as a pinhole, are shown in a photo conductor front face in the 
case of a transfer roller Although the current by which superfluous current flowed and 
the seal of approval was carried out to the transfer roller falls and it is easy to 
generate a poor imprint, in the half-conductivity roll of this invention, a voltage 
dependency is also sharply improved compared with the time of EPDM independent 
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use, and the high roller of dielectric-breakdown pressure-proofing is obtained. 
Moreover, of two components (NBR, EPDM blend object), when there are many NBR 
components, resistance tends to change a lot that it is easy to be influenced of 
temperature and humidity. It enabled it for compatibility between each elastomer to be 
unable to receive increase and an environmental variation easily, to improve 
[ dispersibility's of a conductive particle ] moreover, and to perform uniform 
electrification by making it 3 component system. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows change of the volume resistivity of the roll 
after the repeat use in an ion conductivity roll and the half-conductivity roll of this 
invention. 

[Drawing 2] It is the graph which shows current-potential change of the imprint 
current in an ion conductivity roll and the half^conductivity roll of this invention. 
[Drawing 3] Applied-voltage current change of the transfer roller resistance in an ion 
conductivity roll and the half-conductivity roll of this invention is shown. 
[Drawing 4] It is the graph which shows the relation of the applied voltage and nip 
resistance in the half^conductivity roll of this invention. 

[Drawing 5] It is the graph which shows the relation of the environmental dependency 
and nip resistance in the half^conductivity roll of this invention. 

[Drawing 6] It is the graph which shows the dependency of the carbon black of the nip 
resistance in the half-conductivity roll in this invention. 

[Drawing 7] It is the cross section showing the transfer roller as a gestalt of 1 

implementation of the conductive roll in connection with this invention. 

[Drawing 8] It is the rough block diagram showing the gestalt of 1 operation of the 

image formation equipment which applied the half^conductivity roll in connection with 

this invention to the transfer roller. 

[Description of Notations] 

1 Photo Conductor Drum 

2 Electrification Roll 

3 Power Supply 

4 Developer 

5 Pressurization Spring 
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6 Transfer Roller 

7 Cleaning Pad 

8 Cleaning Equipment 

9 Imprint Form 

1 1 Conductive Core Material 

1 2 Conductive Foaming ******** 

13 1st Resistive Layer 

14 2nd Resistive Layer 
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[0025] v t><D®mn^te. mx-tem. 

mfcVtr v * x.l'-?'? v 9 : v 2 = 1 : 1 

-1 : 8, fiFSKttl : 2-1 : 5T'#>£ 0 tft&© 

9 * * > ^ 9 >?n ttfi»tS««r<DBBI«aitBr ab & 

©ttflJTtt 1 0 12 o h m • c mJMTCcT3^e>"r»!SiHI 
[0 02 6] 3 ^tC±iB*-?K>^ 9 *©i»8»te# 

©E^»NBR/CR»5C»BSBR/EPDM© 
2 0SS35. tf-^Jb^ sr^ttl 0-4 OSBSBWff 

[0027] ifBrfAtcasflp-r^asanfflii its, 9« 

©;<bsi ^j^pj, m&m, ^mxmemrf>M» % m 
n&imm, mm^i mam* mffifemmzm<M<Dm 

[0 02 8] Jjn^JiLT«, «jttt. wta^ 



■)7Ayx;l-7 A F, N, N' -yf*WWJ> 

3?*«jstf*>n£. ttH5St?ficD^j)nfi«. =fAj£#i ooi 

figPK^fLTO. 3~4fifiSP. £?*L<«1. 0- 
3. 5fiflgp-C*-5>. 

[ 0 0 2 9 ] MftflEitSOi LTB:. fi£*J: oi&BSftT 
C>£*t*©&©#<£/?lWire£>£:^ *»^K*st»T«F 10 

XA7x>7i F^flD«gffiil?iilB#S©=fAta (09 
*.«, N B Rtl) {cttlS^fJ^flnSglSjiSfl^SIWtCffl^ 
^ £©£!£;»-*- S^lfi* 3 * -5. ftffitOBIfflltt. 
1 0 0mfigBCC*tl,T0. 3-4^^ fcF£L<« 

o. 5~3SfifHs©gd£-eaym^£©#sa£ IA>„ 

[0030] IgtaSiIi Ottt, ftJfeJ: Dtffl^ntl,^ 
tfT>T5 F (A DC A) ^rSgiJ?rffl|,i5<D*s. — SB© 
[003 1 ] &m±fflt l/t(J, 2 - 

p - U>:>7 5 >, Jl'-N' - -C V 7* 

nfji/- p -7i^i/>yrs >f©7 5 >S, v>- t 

ert-^*-p-?U'/-JK ^fU>{t7iy- 
Af©7*y-;l«f)!)5ptfe>h5. 30 
[0032] agHttJiSttii. Xf>l/X (SUS) ■?> 
N i ^ v + O/c^T^S^^A (A 1 ) ts.Z<J>$i 
rnBtt (is + 7 F> ©WS(t. *MH!fe^S»tttt*l«H 

ufc¥»«tto-* t ur-e©«:a«tafit*5 1 0 5 - 1 

0"ohm • cmgg. dASg (7^*-CSS) 2 
5-601, Sff£L<«3 0-4 5g©®B©a-5- 

[0033] Xt£*&W<D¥mn<&a~*<»!tMteWi& 
■}jm*:Wm?Z>. S-T, SP<B©Ji&.2>3iI©=fA£jl 

b. iiiWL/d^, RlSf««:iftBeS;^L-c^©S3i 

L . C ft* Rt±«©±fB© J: 5 ttiBWEKtt WEA O . 
*4^ffi^S«:i&D-C^tTS*5. il^ 1 4 0 ~ 1 7 0 'C 

to. 5~6^ratf 5©**J:t>. Jjn«s©j®^-c^ra*nf 

l&S{g*« im%%) «1 40-40 0. W*L/<»2 
00-35 0<Dfflmx$>Z>. 

[0034] Jlfc, ±ta©©*ttl6?a?»t4{*±«:ffit«^ 50 
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«^--cp>^©is^^fc^tc*-#>7'^ -j t> jp&m 
mt® <mit?z>> etftM&£> mom^mn^ 

m. mits&z. mm&Micjzzwmmm. mrnvtc 
[0035] *mnc*&>x. mnm<DBmcf%o< m 

JH?©&l>ffi!n:@«:}KfiSTi.CiAi-C#, mfaomtpK- 
tSCim^ ^*tt^©«5xaWd:S*>©. * 

s^«©stt^ie©ffitr[*5|Bj-© fc©£?g&ii]*&m-r s 

[0 036 ] S^©^mttn-;vi. *^© 

[0 037] Hit ^*>^ttO-Jb (^U^^rf 
A{C-f-F^^?-^4iKT>*-^Am?r 1 . 211% 
^ftJO/c^?aci-jl/a-jU) A<b*:^©^«ttn- 
-ib CNBR/CR/EPDM=5 5/1 5/30 (*fi 

7/25 (fifisu) *aani/fca-;n B©iiia^t© 

[003 8] Hit i^ig^n-;Kcfcc^ 
r, 1 5 0 KPV7>->yWcit§, ^Hj©^m 

«« <h ^ i'ti^^ 5Ci«<. «ii— ^©^ffita* 

[0 03 9]@2it iJ^-m l^K3?n-;I/©fiafi 
MT ( 1 0 *C, 1 5 % R h ) r-©i£¥m^©SS£®E^ 
{t?:^b-ri^„ H2 (A) B, *^W©^S14CN 
BR/CR/E PDM=5 5/1 5/3 0 (WM%) K. 
1fi\sX>r v9/'y~—?>V-7 : 7lsir= 7/2 

5 (aaa5) %mijaLtca->n . 12 <b> 

*^^a^*i. 2Kfi%^»PL//c^r&a-;U) Kot,^ 
[ 0 0 4 0 ] 02 ( A) «, 2js^HJ<D^«^ci-;U© 



(6) 

9 

m^. 5-i5/zA0ism zKv&rrvnmms. 

0, 02 (B) S£3^D^^>^mi4n-;i/W:*5iir 
B, 5^15mA©«*TW\ 2KVJty±<D«8BWE* 

[ o o 4 i ] h 3 ^mwommmfezi-fr c n b r 

/CR/EPDM=5 5/1 5/30 (fifi%) 

t***:*>:/^? ^/**f-"v;i/^^>^= 7, 6, 5 

/2 5 (MSB) <0 3«©tt*^t>*r»aiLA:P- 
;iO <t, ^*>»«ttP-;M^u*>:JA{c»4»T 10 
>*^»)Att4l. 2Sfi%SsftIL/c^?aa>-;U) (Dffi 
fifiigT ( 1 OU 15°/oRH) rOR^P-JMfflKffi 

#1 0 s - 1 0 7 ohm - cmCDSBCC&O, — t££ 
*©^*>a&«ttP--;l'«\ 10 J< ohm-cult* 

[0 04 3 ] S£*<0-Y*>««ttP-;U«. 8-1 5m 

(Nip) t61S<D^ft*7nL~C(,>£« 
[0045] NBR/CR/EPDM-55-40/1 
5-3 0/3 0 (11%) 

CB (iJ-^yzT^ y ^) ttm=trv**>7~r y?/ 
t-7^5^=4^6/19^2 8 (MSB) 

epjhwbe i o v— i o o v©rar<D±SB©^29«ttp - 30 

9HHU **i«i:7P? hl/c e 
10 s -10' ohin-c m©««rr«SMEi»tt*sfft^ 

[0 04 7 ] H5B. H4CW^4H»ft««*6fl:4 
§!P-;KOiSffi#14i^ ^(Nip) tSK<D^ 

[0 04 8 ]i5^e>, vF'J^^^Sft^^^^i 40 
14or>iJgW 1 0 8 • 5 ohm-cmaitimu 10 
ohm'cmfi)«ljT«CB(*-^7 7 

[0 049J16H *«W<0*®*ttP-^tC*5li 

[0050] NBR/SBR/EPDM=40/30/ 
3 0 (11%) 50 
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CB (*-#>^5v^) tt*=*-***>:/^**/ 
1f-v;l,:/^^ = 4-6/1 3-28 (SfiSff) 
2ac»K8: 15 0°CX2^H 3%AM: 16 0°CX 

E£B(4£BV). BB^9f*>^7?fOEdfl 

[005 1 ] H63^e>, ~?:7fi!K#l 0 9 -1 0 lx o 
hm • cm<D^$CDW3!t£tf, ^* ? *x.^>zf=> v 2 

CC<fcDSST**K 10 7 -10 n ohm-cm(DS^ 

commit pjf£r£>£ c i^uti^o 
[0 05 2] H7«*I^K:BB*>44^Wttn-iWC)— 
lli©fSiltK?a--^-rKi@r^^ ^7 

a, i3temimmm. 1 4tt#2a^***i«'i* 

[0 05 3] H8«*«98©B8t>4*»*ttD-^*IS 
tcb<D~C$>Z> 0 

[0 05 4] H8CC*jC»r, ltttti^iltOWi 

Ml* (opc) f ^ffii«*ttK7Ar^o, c 

^f6j(C?S^r^(D^n-fe^^b'- F (2 8mm/se 
ci56mm/s e c<D2SK«J») rUiifclgS&Sft* 

^ A l ©*ffi*c«3tt*r *««n-^2 (c J: ^rSfecDS 

[0 05 5] C<D»WP-^2(Ctt, «B3CC 
<fcoTHE-3 5 0V(DDCG, LVfi8#<!:JBjfi«3 5 
0Hz • 1JE2 0 0 0 Vp p©iEffijft©ACfiR»*C«l 

»«p-^2«c<torattp«E©DC^«c«b 
i»-3 5ov«c— a«c»«sn&. *<D«, «##F^ 

[0056]^ «36»F^Al±«c*J6dE3hfc»« 
S*p-jU4a«cJ:*J*«S*iT F^HfcittofcSL 

[0057] ^(Dfg, h*-fc#IE9Sttfc«¥ffltt9 
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[0 0 5 8] tt*5 % h t-t(Dg?Ig«7l/cl* 

«»«IS«:«*S. $/c, 0*. 5»*S«a-JU2* 
Stc» F7A1 GHaBKUgftfc 3 £/c#©*DEEX :/ y > 

[005 9] 
[JCJKM] 

& e ±l2^taS*14»®«NBR/CR/EPDM^ma 
i±r3 0/3 0/4 OOiH^C^UV Fl/c (B^JS 
rfAlS, NE7 1, 7>^7EM-30) fc:2®©#-# 
>^^<hLT^ (9-f*>y*:/ 
Mi3 60ml/g) 4fifiSPiT1ffc^-^ 
;K7*t*-#>m ®fti«2 8ml/g) 101 

= 2fifiSB. WJ>I11» «jSS«OBSH5 

«9R^MAlESn) *Jfl<r>T 1 6 0 °C ( 5 . 5 k/c 
m 2 ) T*3 Q&mffi&&Ltc&. SWfi«l/ct>© 

[0 06 0] CO<fc9K:Hjft3ft^E9l3--il/»ima 

tfifiltelO 78 ohm- cm (U-;U^fS 18mm), 

(TX^-CSS) «3 5lWo/c 0 £/c± 
faE^n-;WcEpprra«]E4 1 -5 kV©rir^t$ 

[0061] (HiW2)»im^fttftM 

#tg*£J:[:£NBR/CR/EPDM = 5 5/1 5/3 0 

* <^-f*>T*!/tt«, »ttI3 6 0m 1/e) 7. 
5SfigP/T^t^-v;b (T^b^-.iOttK, 

i28mi/g) 2 8mM$$<Dm&£Ltcmt, mmm 

0/c o c©J:5«ci»snfc**P-^^WfcB»«: 
DC 1 0 0 VEfloJL/c<h^cr)ci-;b^ ^^ParofiBitt 
» 10 5 6 ohm - cm (P-;^l 4mm) > rfA 
mm. (TX^-CII) «3 2gt*-9/c 0 
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[0062] a-^jiss/ttrntLx. Kihomimft 

^SC-0101 (H#t-*5;*7;btt») 
%hXA 0 /zmCDfi|nB*^b/Co 
[0 06 3] »!OT*»fiRLyi:a©¥a»«ea-;l/0« 
faffitt, 1 0 6 3 o hm • cmTrfAggg (TX^C 
BBS) tt3 5jgr£>o/c 0 fflEaJi*«SEUfc*3j«ttD 

[0 06 4] C^W3) SW«2rfHHLfc«?a(Ei¥ 
W(cW««HIBR©^^>y-SC-80 1C <H*e 
5#;l4fc«) ^X^U-^Lt 1 2 O'CTHSfffl 

T 1 2 0 °cn BttBttWRftU |&&S»±0C 3 5 m m 

3£^i^©ffiSifitfci:. 10' 3 ohm-cm^Agg 
20 (T*#-CS!S) «3 8grft^/c 0 *Hlfe0r?&6 

[0065] CHNIM4) tE9a-H/tx. ftfc~-y* 

J83trCl>&. ±fH^ffl5*14»®«NBR/SBR/E 
PDM*Mfilfcr3 0/3 0/4 0<D«^T^U>KU 
fc (HttS^Ai, NE7K TRS 1 507)tC2 

*>T*vtm. i»M360mi/g) 4mmm>±T 

30 ttf-vjKrtb*-^>m Kifii2 8ml/ 

g) i 9fisgp£jjn*., 3 6cc«iti. sfifigp, jfjnes 

OBSH5afiffl*ftliL^:fe©*n--^iBl«U, ffltHU 
tt**WCN i 9**«L^©*«tt«««:£EALJJD 

ttffi (»PB6S^tini»»iiJi«s) ^rffl^r i 6 o °c 

(5. 5k/cm* ) -C3 O&llMKttbfcft. flMflf 

[0 06 6] c©J:^«:»JB3nyi:IE^ci-Ji/»®«14 
40 S*fCCDC 1 kVEppIOA:i*©P-JU^.y >TBr©» 
tSfittlO 7 - 1 ohm-cm(a^l8mm) 4 
rfAlgg (7X*-Cgg) tt3 5fire*ofc. £/c± 
BI6^o-;HcHiRir*«HE* 1 ~5 k VOItraiEftS 
«fc^CCtoW*o-Jl^aS©«BEtfcffttttO. 8ffi(D 

/Co c<D*©«ttn-^*H2(c*-ru-if-tf--A^ 

TJXI/ /C 0 

[0 06 7 ] CH»M5) NBR, S BR, E P DM© 
50 :7u>KJt**SflJtT3 0/1 5/5 5tC^ML/c^ 
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^P-JU-C«1 0' s ohmcm > ^AWS. (7^*- 
Cggfi) «3 8fit?£>9. &£FftHS7m6nfc. 
[0068] Cit$809l] NBR/EPDM©^U>F 

»|Ofc^n-;Ut?«l 0' 1 ohm-cm, 

<gj3(10°C. 1 5%RH) -e<Dffi!nfil«l 0 9 3 oh 
m • c m t ft 0 f£3^£l>&s#6£ L fc„ 
[0069] CifcKtfl 2 ) ±ie*560!l 4 (CBSfcS^S 
tta-;KC*JCi-C=f/.lvtif4iL/rEPDM (H*^n 
AtttfE p 3 3 ) <D&VftMl>tcW?n~Mmifim 1 
0* ' ohm'cm, 3AJgg (TX^-CJSS) «4 

5 gt* r> 3 k v <Dtvnjni£-cmm&m*&ctc. 

[0070] 

w&mmMBt'*? * - $ mom* z> =f a 

^li!L-T*jf), *J-tf>75? ?tj:£<DmmicW>=r 
A(&#£©^K<fcS^©tfJffl£ffis«t?£. ^©:/U 

[007 1 ] #S)l§«tn©ffi<,>N BR. 

SBR<h©:/U>KK:J:9 igSEEHlBl^F©i^©^4R6 

mmt,ci:t'<*.mt l cmKit<.&&<b&m2ti. mummtK 

oym\,*U-v-imhtlZ>. £/c. 2J&» (NBR, E 
PDM^U>Ft) -C«NBR(fc»#£l>*§£. iSSS 
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* imwommKiw}] 

[02] W*>^Stta-^<t2ls:^cr>^Smttn-jU 
tcfc W ^*K^«^©SSSm)^-(t*^-r y 5 7 Tab £ . 

[13] -Y ^>2©Stto-Jl'<t*^©*^mi4ci-;U 
GCJaWSfs^P -;bS!nffi©EPflnsEiliJ8:^t£^o-t 

-TWA t (OfflmZmWry "C* & „ 
[05] 2)s»HJ<D^Stta-;HC*iWSS^«c??tt<!: 

[06 ] ##PJ£fcW&¥^ten-;l/te:*5W6.=- ^ 

[07] ^^KKfeSag^tta-^©— 3?te©ff^£ 

[08] *mnu:mtiZ¥mntea-->i>*mwu~-)i>K. 

20 iSfflL/ciBM5^{l©-»fi©m^*^^«lDSWfil^ 

0t?&£„ 
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